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Abstract: Primary traumatic anterior shoulder dislocations can be associated with displaced anterior
glenoid rim fractures. Nonoperative treatment of such fractures has been shown to have excellent results
in a small cohort of patients; as such, we have been treating these fractures nonoperatively, regardless
of fragment size and degree of displacement, provided that post-reduction computed tomography scans
revealed an anteroposteriorly centered humeral head. The aim of this study was to analyze the medium-
to long-term results of nonoperative treatment of displaced anterior glenoid rim fractures, assessing
in particular the residual instability and development of osteoarthritis. Methods In a 2-center study,
30 patients with a mean age of 48 years (range, 29 to 67 years) were evaluated clinically with use
of the Subjective Shoulder Value, Constant score, American Shoulder and Elbow Surgeons score, and
Western Ontario Shoulder Instability index, as well as radiographically with use of radiographs and
computed tomography scans at a mean follow-up of 9 years (range, 5 to 14 years). Results Fracture-
healing was documented in all patients. Seven patients (23%) had post-fracture onset of osteoarthritis
(5 with Samilson grade I and 2 with Samilson grade IV). Of these, 1 patient had recurrent instability
that was successfully treated with hemiarthroplasty 9 years after the index injury (relative Constant
score, 101%), and was excluded from further analysis. No other patient had a recurrent redislocation,
subluxation, or positive apprehension. The other 6 patients with new-onset radiographic osteoarthritis
were pain-free (mean Constant score pain scale, 15 points) with good shoulder function (relative Constant
score, 84% to 108%). A total of 26 patients (90%) rated their functional outcome as good or very good,
and 3 patients (10%) rated it as fair. The mean relative Constant score was 97% (range, 61% to 108%),
the mean American Shoulder and Elbow Surgeons score was 92 points (range, 56 to 100 points), and
the mean Western Ontario Shoulder Instability index score was 126 points (range, 0 to 660 points). All
patients returned to full-time work. Conclusions Nonoperative treatment of anterior glenoid rim fractures
following primary traumatic anterior shoulder dislocation results in excellent clinical outcomes with a very
low rate of residual instability and, thus, treatment failure. Asymptomatic radiographic osteoarthritis
occurred in roughly 1 of 4 patients. Level of Evidence Therapeutic Level IV. See Instructions for Authors
for a complete description of levels of evidence.
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Background: Primary traumatic anterior shoulder dislocations can be associated with displaced anterior glenoid rim
fractures. Nonoperative treatment of such fractures has been shown to have excellent results in a small cohort of patients;
as such, we have been treating these fractures nonoperatively, regardless of fragment size and degree of displacement,
provided that post-reduction computed tomography scans revealed an anteroposteriorly centered humeral head. The aim
of this study was to analyze the medium- to long-term results of nonoperative treatment of displaced anterior glenoid rim
fractures, assessing in particular the residual instability and development of osteoarthritis.
Methods: In a 2-center study, 30 patients with a mean age of 48 years (range, 29 to 67 years) were evaluated clinically
with use of the Subjective Shoulder Value, Constant score, American Shoulder and Elbow Surgeons score, and Western
Ontario Shoulder Instability index, as well as radiographically with use of radiographs and computed tomography scans
at a mean follow-up of 9 years (range, 5 to 14 years).
Results: Fracture-healing was documented in all patients. Seven patients (23%) had post-fracture onset of osteoarthritis
(5 with Samilson grade I and 2 with Samilson grade IV). Of these, 1 patient had recurrent instability that was successfully
treated with hemiarthroplasty 9 years after the index injury (relative Constant score, 101%), and was excluded from further
analysis. No other patient had a recurrent redislocation, subluxation, or positive apprehension. The other 6 patients with
new-onset radiographic osteoarthritis were pain-free (mean Constant score pain scale, 15 points) with good shoulder
function (relative Constant score, 84% to 108%). A total of 26 patients (90%) rated their functional outcome as good or
very good, and 3 patients (10%) rated it as fair. The mean relative Constant score was 97% (range, 61% to 108%), the
mean American Shoulder and Elbow Surgeons score was 92 points (range, 56 to 100 points), and the mean Western
Ontario Shoulder Instability index score was 126 points (range, 0 to 660 points). All patients returned to full-time work.
Conclusions: Nonoperative treatment of anterior glenoid rim fractures following primary traumatic anterior shoulder
dislocation results in excellent clinical outcomes with a very low rate of residual instability and, thus, treatment failure.
Asymptomatic radiographic osteoarthritis occurred in roughly 1 of 4 patients.
Level of Evidence: Therapeutic Level IV. See Instructions for Authors for a complete description of levels of evidence.
P
rimary traumatic anterior shoulder dislocation can be
associated with displaced fractures of the anterior gle-
noid rim1,2. Such fractures occur in up to 21% of trau-
matic shoulder dislocations3 and are classified as either Ideberg
type IA if the fragment is £5 mm or type IB if it is >5 mm4.
Ideberg type-IA fractures, or so-called chip fractures, can be
treated nonoperatively5, although there is a growing trend to-
ward surgical stabilization of these fractures in young and active
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first-time dislocators6-8. Conversely, the treatment of Ideberg type-
IB fractures, which predominantly occur in patients between 30
and 59 years old, remains controversial. For anterior glenoid rim
fractures with a fracture fragment of >5 mm9,10 or with fragment
displacement of >5 mm11,12, surgical reduction and fixation is
often suggested. Despite a lack of evidence of superiority over
nonoperative treatment, many believe that surgical treatment is
necessary to regain anatomic reduction because it reduces the risk
of recurrent instability and posttraumatic osteoarthritis (OA).
Nonoperative treatment of larger displaced glenoid rim frag-
ments, however, has led to excellent results in 14 consecutive
patients at a mean follow-up of 5.6 years13, with all patients
showing a stable, pain-free, and functional shoulder without
recurrent instability or other complications. Accordingly, at our
clinic, anterior glenoid rim fractures are treated nonoperatively
regardless of fragment size and degree of displacement as long as
post-reduction computed tomography (CT) scans reveal antero-
posterior centering of the humeral head on the glenoid (i.e., the
humeral head does not follow the displaced fragment) (Fig. 1).
The aim of the present study was to analyze the medium- to
long-term results of a consecutive series of patients following
nonoperative treatment of an anterior glenoid rim fracture, with
particular attention paid to recurrent instability and development
of OA. We hypothesized that nonoperative treatment would lead
to similar or superior results compared with surgical reduction
and refixation of large anterior glenoid rim fractures subsequent
to primary traumatic anterior shoulder dislocation.
Materials and Methods
E thical approval for this study was granted by the respon-sible review board, and written informed consent was at-
tained from all patients.
Patients were included who were ‡18 years old, had a pri-
mary traumatic anterior shoulder dislocation with a displaced
Ideberg type-IB anterior glenoid rim fracture and a centered
humeral head post-reduction, and underwent nonoperative treat-
ment in the 2 orthopaedic departments participating in the study.
Patients were excluded who had associated injuries such
as fractures of the tuberosities, the proximal aspect of the
humerus, or the coracoid, or who had concomitant clinically
evident large rotator-cuff injuries, neurological disorders (e.g.,
uncontrolled epilepsy or post-poliomyelitis syndrome.
Nonoperative Treatment
If the humeral head was anteroposteriorly centered in the gleno-
humeral joint post-reduction, nonoperative treatment with a sling
Fig. 1
Figs. 1-A and 1-BRadiographs showing the humeral head centered on the glenoid following reduction of glenohumeral dislocation. Radiographsmade prior
to (Fig. 1-A) and following (Fig. 1-B) reduction of the glenohumeral joint, with the glenoid rim fracture already visible. Figs. 1-C and 1-D CT arthrogram
showing a dislocated anterior glenoid rim fracture and centered humeral head with an index of 52% following reduction. An index between 45% and 55%
indicates a well-centered humeral head
26
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was initiated for a maximum of 4 weeks. On a daily basis, patients
underwent active-assisted and passive glenohumeral mobilization,
as well as daily pendulum exercises; in addition, physiotherapy was
performed twice weekly. Combined abduction and external
rotation was disallowed for the first 3 months after the injury.
Patients
From 2005 to 2014, a total of 48 patients were identified who
met the inclusion criteria. Six of these patients would have
qualified for nonoperative treatment following diagnostic
imaging, but these patients instead underwent a surgical pro-
cedure at external institutions. Seven of the remaining 42
patients could only be contacted by email or telephone inter-
view; as such, these patients were included in the instability and
reoperation assessments but excluded from the radiographic
and functional analyses. None had any complaints related to
the injured shoulder, and none reported recurrent dislocation
following the initial trauma. An additional 4 patients could not
be traced, and 1 patient died during the follow-up period
without having reported any additional shoulder problems.
The remaining 30 patients, including 6 women and 24 men
with amean age of 48 years (range, 29 to 67 years) at the time of
trauma, were assessed clinically and radiographically. There
was an equal distribution of left and right shoulders (15 each),
and 19 patients had injured their dominant shoulder. Two
patients had a history of rotator cuff repair and acromioplasty,
but no previous shoulder instability. Cross-sectional imaging
was available in all but 1 patient at the time of the injury. For
evaluation of the fracture fragment, imaging was assessed for
fracture localization, fragment size, and extent of displacement
at the time of the injury, including CT scans in 27 patients,
magnetic resonance imaging (MRI) in 2 patients, and radio-
graphs only in 1 patient.
Follow-up clinical examination included assessment of
the absolute and relative Constant scores (CS), American Shoulder
and Elbow Surgeons (ASES) score, Western Ontario Shoulder
Instability index (WOSI), and Subjective Shoulder Value (SSV).
The standard shoulder examination was performed with a
particular focus on stability, which included subjective insta-
bility, objective instability with anterior and posterior apprehension
tests, and active and passive range of motion.
Radiographic follow-up evaluation included conventional
radiographs (i.e., anteroposterior, Neer, and axial views) and CT
scans (nominal single collimation width of 2 mm; SIEMENS
SOMATOM Edge Plus). Both radiographs and CT scans were
evaluated for glenohumeral OA according to the modified
Samilson and Prieto classification14 at the time of the injury and
at follow-up. Additionally, CT scans were analyzed for fracture
alignment, reduction, and consolidation.
Statistical Analysis
Data were assessed for normal distribution with use of the
Shapiro-Wilk test. Accordingly, functional scores were com-
pared with the contralateral shoulder with use of the Wilcoxon
signed-rank test. The Fisher exact test was utilized for cate-
gorical variables (n < 5). Significance was set at 0.05.
Results
The mean follow-up was 9 years (range, 5 to 14 years). Noadditional surgical procedures were reported in 36 (97%)
of the 37 patients included in the analysis of instability and
reoperation. One patient had OA (Samilson grade IV) sec-
ondary to recurrent instability, which was successfully treated
with hemiarthroplasty 9 years after the initial trauma. This
patient was excluded from further analysis despite showing
excellent clinical outcomes (relative CS, 101%, and SSV,
90%). Among the 29 patients included in the clinical and
radiographic analysis, there were no cases of recurrent
instability (dislocation or subluxation) or positive appre-
hension tests. Active range of motion was very good in all
patients, with a mean CS mobility score of 37 out of a pos-
sible 40 (Table I). Compared with the contralateral side,
there were no differences in passive range of motion, with a
mean glenohumeral abduction of 87 (range, 80 to 100)
and external rotation in abduction of 60 (range, 20 to 90)
(p = 0.317 and p = 0.773, respectively). The mean relative CS
was 97% (range, 61% to 108%), the mean ASES score was 92
points (56 to 100 points), and the mean WOSI was 126
points (range, 0 to 660 points). All patients returned to full-
time work, including 10 patients (34%) who reported working
TABLE I Clinical Results at the Time of the Latest Follow-up*
No. of patients 29
CS†
Absolute (points) 88.0 ± 11.9
Relative (%) 96.6 ± 10.3
Pain (points) 14.1 ± 1.5
Mobility (points) 37.2 ± 3.8






Abduction 160 ± 20
External rotation 60 ± 15
Satisfaction‡




WOSI† (points) 125.6 ±
182.2
ASES† (points) 92.1 ± 10.8
Apprehension sign‡ 0 (0%)
*Results exclude 1 patient who underwent hemiarthroplasty for
recurrent instability secondary to OA. †The values are given as the
mean and standard deviation. ‡The values are given as the
number of patients, with the percentage in parentheses.
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heavy labor jobs (e.g., farmer ormechanic). Twenty-two patients rated
their shoulder function as very good (76%), 4 as good (14%), and 3 as
fair (10%). The 3 patients who reported fair function also presented
with signs of a rotator cuff injury (by a positive Jobe test), with no signs
of glenohumeral instability or of new-onset OA (relative CS, 84%,
61%, and 70%; ASES, 78, 56, and 73 points; andWOSI, 660, 543, and
556 points).
The mean maximum posttraumatic fragment displace-
ment on initial imaging was 8 mm (range, 3 to 20 mm). The
mean maximum fragment diameter ranged from 8 to 30 mm.
Radiographic analysis at the time of latest follow-up showed
fracture union in all patients. Complete reduction or remodeling
of the fragment with no or little irregularity at the articular
fracture zone was observed in 23 patients (79%), and partial
reduction with a step-off of £5 mm was observed in the re-
maining 7 cases (24%) (Fig. 2). The difference between themean
maximum displacement of the fragment and the reduced, healed
fragment on the latest CT scan was 6 mm (range, 1 to 17 mm).
In addition to the patient who underwent hemiarthro-
plasty for recurrent instability, 6 other patients (for a total 7 of
30, 23%) showed radiographic evidence of new-onset OA,
including 5 Samilson grade I and 1 Samilson grade IV. All of
these patients reported having good shoulder function (relative
CS, 84% to 108%) and no pain on the CS pain scale (mean, 15
points).
Furthermore, 2 patients with preexisting signs of OA
showed progression of OA by 1 grade each (from Samilson
grade I to II and grade III to IV) during the follow-up period.
The patient with grade-II OA was asymptomatic with no
pain. The other patient had known rotator cuff arthropathy
with a history of 2 prior surgical procedures, and had a
relative CS of 61% and a CS pain scale of 10 points. This was
the only patient with symptomatic OA in the cohort. No
significant association was found between fragment dis-
placement (i.e., nonanatomic reduction) and onset or pro-
gression of OA (p = 0.295).
Fig. 2
Figs. 2-A to 2-D CT scans showing reduction (or remodeling) of the anterior glenoid rim fragment over time following nonoperative treatment in 2 different
patients. Figs. 2-A and B A large, comminuted fragment healed over time without a step-off. Figs. 2-C and 2-D A large, displaced glenoid rim fracture
immediately and 6 years after the injury with a nearly normally shaped glenoid rim.
Glenoid Rim Fracture–Nonoperative Treatment
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Discussion
In the present study, nonoperative treatment of displacedIdeberg type-IB fractures following primary traumatic anterior
shoulder dislocation was shown to have excellent functional
outcomes, a low rate of recurrent instability (3%), and a low rate of
new-onset OA (23%), in cases in which the humeral head was
centered post-reduction.
The results of the present study are consistent with those
of another study conducted at our institution13. In that study by
Maquieira et al., a smaller cohort of 14 patients with an anterior
glenoid rim fracture demonstrated excellent clinical function
with no redislocation at a mean follow-up at 5.6 years after
nonoperative treatment. Despite these published results and
the lack of evidence of superiority, there is an ongoing trend
Fig. 3
Figs. 3-A to 3-F Radiographs, CT scans, and photographs of a patient who had reduction of a glenoid rim fragment via nonoperative treatment.
Figs. 3-A, 3-B, and 3-C Radiographs made immediately following (Fig. 3-A) and at 2 years (Fig. 3-B) and 10 years (Fig. 3-C) after traumatic
glenohumeral dislocation. Partial reduction and complete reduction and remodeling can be seen in Figures 3-B and 3-C, respectively. Figs. 3-D and 3-E
CT scansmade immediately following (Fig. 3-D) and at 10 years after (Fig. 3-E) traumatic glenohumeral dislocation. Complete reduction and remodeling
can be seen in Figure 3-E. Fig. 3-F Photographs showing the patient at 10 years after the injury, with free active overhead function, active external
rotation, and active internal rotation. Relative CS, 108%; SSV, 100%; WOSI, 0 points; and ASES, 0 points.
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toward surgical treatment of such fractures. Many shoulder
surgeons believe that a surgical procedure is necessary to regain
anatomic reduction, supposedly reducing the risk of recurrent
instability and posttraumatic OA9,15,16. Surgical refixation of the
fragment can be achieved via either open or arthroscopic ap-
proaches, but may result in some functional impairment9,17
and, rarely, in other complications such as chronic pain, nerve
palsy, infections, or early onset of posttraumatic or even iat-
rogenic OA9,15,18-20. Furthermore, the main theoretical advan-
tage of surgical fixation for achieving anatomic reduction must
be questioned, as our radiographic results of nonoperatively
treated and sometimes severely displaced rim fractures show a
high potential for self-reduction and/or remodeling (Fig. 3).
Nonoperative treatment was carried out with use of a
sling and therefore in internal rotation. Itoi et al.21 have rec-
ommended external rotation to obtain better healing of the
anterior capsule to the scapular neck. In a displaced fracture,
there is typically no evidence that the capsule is detached from
the relatively large osseous fragment. Thus, it can be theo-
rized that the transient capsular shrinkage, which is associ-
ated with the healing process and clinically expressed in
posttraumatic transient decreased passive external rotation,
assists in reducing the fragment. It is most likely, however,
that over longer periods of time, the glenoid also undergoes
remodeling processes. Hence, how much of the ultimate
anatomic result is the result of reduction or remodeling
remains uncertain.
Compared with the published data on arthroscopically
treated patients, the radiographic results of the present study
are at least comparable, if not superior. In the largest published
cohort, 7 (33%) of 21 arthroscopically treated rim fractures
showed an average residual postoperative step-off of 2 mm,
with an overall osteoarthritis rate of almost 30% and with 3
cases (14%) graded as severe OA9. Interestingly, the authors
reported that a non-perfect anatomic reduction with a postop-
erative step-off was not associated with a significantly increased
OA rate, which is in accordance with the results of the present
study. Therefore, it seems that the risk of degenerative changes
is associated with the traumatic event itself (i.e., fracture-
dislocation) rather than with nonanatomic fracture con-
solidation, and might even be amplified by surgical refix-
ation. Intra-articular injury at the time of trauma is a well-
known risk factor for the development of OA22. During
articular trauma, severe shear and compressive forces on the
articular surface create fractures through the cartilage
matrix, leading to separation of cartilage and bone fragments
from the underlying subchondral bone23. As hyaline cartilage
has a limited capacity for intrinsic healing and repair24 and
because trauma-induced inflammatory responses lead to
further erosion of cartilage, the development of OA seems
inevitable25. Additional trauma by surgical treatment itself
might even accelerate this process.
In contrast with the typically young population of patients
with shoulder instability, glenoid rim fractures are seen pre-
dominantly in elderly patients5. Compared with the cohort of
surgically managed patients in the study by Scheibel et al., the
mean age in the present study was greater, which reflects the
natural occurrence of glenoid fractures9. Fractures of the gle-
noid are most commonly seen in patients ‡40 years old. Nev-
ertheless, one third (33%) of patients in the present study were
injured at <40 years old. Even these younger patients showed
no signs of recurrent instability during the follow-up period
and were able to return to their normal level of physical activity.
This study had some potential limitations. It was a
retrospective, single-arm analysis with the lack of a proper
control group. Results were compared with published
studies of surgically treatment, and thus differences
between results should be interpreted carefully. Twelve of 42
patients could not be clinically examined after a mean
follow-up of 9 years; however, 7 of these patients could be
contacted via telephone and/or email, and we were able to
verify that none experienced a complication or underwent a
revision surgical procedure. Furthermore, the results of the present
study were only valid for humeral heads that were centered after
reduction as verified on CTor MRI. Anterior humeral head sub-
luxation following reduction seemed to play an important role in
the development of recurrent instability and OA. This relationship
was also shown in the study by Maquieira et al., in which mild to
moderate OA was observed in 3 of 14 cases with humeral head
subluxation13. On the basis of those results, we now consider
humeral head subluxation to be a contraindication for nonopera-
tive treatment. However, in the present study, we observed only 3
decentered humeral heads following reduction, accounting for far
less than 10% of all fractures. Remarkably, we did not observe any
cases of secondary static subluxation in this study; an initially
centered humeral head remained centered during the follow-up
period in all patients.
Despite these limitations, to our knowledge, this study
has the largest cohort and longest follow-up of nonoperatively
treated Ideberg Type-IB anterior glenoid rim fractures fol-
lowing primary traumatic anterior shoulder dislocation.
Conclusions
Nonoperative treatment of anterior glenoid rim fractures fol-
lowing primary traumatic anterior shoulder dislocation leads to
excellent clinical results with a very low rate of recurrent instability
and treatment failure (3%). Radiographic OAoccurred in roughly
1 of 4 patients and was consistently asymptomatic. n
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